Fused heterocyclic systems containing a quinoxaline ring were largely investigated because they were effective in pharmacological and agrochemical areas. 1, 2 In previous papers, [3] [4] [5] [6] [7] [8] we reported the synthesis of the 1,2-diazepino[3,4-b]quinoxaline-5-carbonitriles 3a-e from the quinoxaline N-oxide 1 via the hydrazones 2a-e and then the oxidative ring transformation of 3a-c with N-bromosuccinimide/water or selenium dioxide conveniently produced the pyridazino [3,4-b]quinoxalines 4a-c, respectively. From the data of the screening test, it was found that compound 3d showed a weak antibacterial activity against Xanthomonas oryzae, but compound 3e did not show antibacterial activity. In this note, we undertook the synthesis of 1,2-diazepino-[3,4-b]quinoxalines 6 possessing the α,β-unsaturated moieties at the 3-position from compounds 5 and the synthesis of pyridazino [3,4-b]quinoxalines 7 by the oxidative ring transformation of compounds 6 (Scheme 1). We, also, tested in vitro antibacterial activity of these compounds.
Fused heterocyclic systems containing a quinoxaline ring were largely investigated because they were effective in pharmacological and agrochemical areas. 1, 2 In previous papers, [3] [4] [5] [6] [7] [8] we reported the synthesis of the 1,2-diazepino [3,4-b] quinoxaline-5-carbonitriles 3a-e from the quinoxaline N-oxide 1 via the hydrazones 2a-e and then the oxidative ring transformation of 3a-c with N-bromosuccinimide/water or selenium dioxide conveniently produced the pyridazino [3,4-b] quinoxalines 4a-c, respectively. From the data of the screening test, it was found that compound 3d showed a weak antibacterial activity against Xanthomonas oryzae, but compound 3e did not show antibacterial activity. 8 Compound 4c exhibited antibacterial activity against Bacillus subtilis.
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In this note, we undertook the synthesis of 1,2-diazepino- [3,4-b] quinoxalines 6 possessing the α,β-unsaturated moieties at the 3-position from compounds 5 and the synthesis of pyridazino [3,4-b] quinoxalines 7 by the oxidative ring transformation of compounds 6 (Scheme 1). We, also, tested in vitro antibacterial activity of these compounds.
The reaction of 6-chloro-2-(1-methylhydrazino)quinoxaline 4-oxide 1 with α,β-unsaturated aldehydes such as acrolein, crotonaldehyde, trans-cinnamaldehyde and 3-(2-furyl)acrolein gave 6-chloro-2-[1-methyl-2-(vinylmethylene)hydrazino]-quinoxaline 4-oxide 5a, 6-chloro-2-[1-methyl-2-(methylvinylmethylene)hydrazino]quinoxaline 4-oxide 5b, 6-chloro-2-[1-methyl-2-(phenylvinylmethylene)hydrazino]quinoxaline 4-oxide 5c and 6-chloro-2-[(2-furylvinylmethylene)-1-methylhydrazino]quinoxaline 4-oxide 5d, respectively. The reaction of compounds 5 with 2-chloroacrylonitrile afforded
Scheme 1
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pino [3,4-b] quinoxaline-5-carbonitrile 6d, respectively, presumably via intermediates A-D. 3, 4, 6 The reaction of the 1,2-diazepino [3,4-b] quinoxalines 6 with selenium dioxide in acetic acid/water resulted in oxidative ring transformation to provide 7-chloro-1-methyl-3-(methylvinyl)-4-oxo-1,4-dihydropyridazino [3,4-b] quinoxaline 7a, 7-chloro-1-methyl-3-(phenylvinyl)-4-oxo-1,4-dihydropyridazino [3,4-b] quinoxaline 7b and 7-chloro-3-(2-furylvinyl)-1-methyl-4-oxo-1,4-dihydropyridazino [3,4-b] quinoxaline 7c, respectively, presumably via intermediates E-H. 5, 6 We transformed compound 1 into the hydrazone 8 so as to synthesize new condensed quinoxaline 10 by 1,3-dipolar cycloaddition reaction and an intramolecular alcoholysis. 7, 9, 10 The reaction of compound 1 with 2,3-O-isopropylidene-Dglyceraldehyde 11,12 gave 6-chloro-2-[1-methyl-2-[4-(2,2-dimethyl-1,3-dioxolanylmethylene)]hydrazino]quinoxaline 4-oxide 8 (Scheme 2). Efforts to obtain compound 9 and 10 from the reaction of compound 8 with 2-chloroacrylonitrile were unsuccessful.
The structure of new compounds 6 and 7 was supported by the spectral and analytical data. The 2,3-dihydro-4-hydroxy form of compounds 6 have already been clarified by the measurement of the NOE between the N 2 -H and C 3 -H protons in previous papers. 3, 4 All the compounds (6 and 7) were tested for their antibacterial activity following paper disc method 13 14, 15 and results obtained are shown in Table  1 . All the compounds showed inhibitory effect against tested bacteria.
Experimental Section
All melting points were determined on a Haake Buchler melting point apparatus and are uncorrected. The ir spectra (potassium bromide) were recorded with a Mattson Polaris FT/IR spectrophotometer. The nmr spectra were measured with a Varian Gemini-200 spectrometer at 200 MHz. The chemical shifts are given in the δ scale. The mass spectra (ms) were determined with a shimadzu GC/MS QP-5050 spectrometer. Elemental analyses were performed on an Elementar Vario EL instrument.
General procedure for the preparation of the quinoxaline 4-oxides (5a-d)
To a stirred and ice cooled suspension of compound 1 (1 g, 4.45 mmol) and ethanol (30 mL)/water(10 mL) was added dropwise the appropriate α,β-unsaturated aldehydes (5.34 mmol, 1,2-fold molar amount) and concentrated sulfuric acid (4 mL). The reaction mixture was stirred at room temperature for 16 hours under nitrogen to precipitate yellow crystals, which were collected by suction filtration. Washing with ethanol and then n-hexane gave an analytically pure samples. 
6-Chloro-2-[1-methyl-2-(vinylmethylene)hydrazino]-quinoxaline 4-Oxide (5a
General procedure for the preparation of the 1,2-diazepino[3,4-b]quinoxalines (6a-d)
A suspension of the appropriate compounds 5 (3.82 mmol) and 2-chloroacrylonitrile (15.28 mmol) in dioxane (50 mL) was refluxed in an oil bath for 2 hours. After cooling to room temperature, the precipitate was filtered off and the filtrate was evaporated in vacuo. The oily residue was crystallized from ethanol/water to reddish brown crystals, which were collected by suction filtration and then washed with water to give an analytically pure samples. 3-(2-furylvinyl)-2,3-dihydro-4-hydroxy-1-methyl-1H-1,2-diazepino[3,4-b]quinoxaline-5-carbonitrile (6d) A solution of the appropriate compounds 6 (3.06 mmol) and selenium dioxide (6.12 mmol) in acetic acid (20 mL)/ water (10 mL) was refluxed in an oil bath for 1 hour. The reaction mixture was filtered, and the filtrate was evaporation in vacuo to give brick red crystals, which were triturated with water and then collected by suction filtration. 
